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pSeAHHOW O&CAflHCl* KOJIOHHU 
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(57) H*o«p«t«Htie othochtoi * cnecoSa** 

pOBBHHO* KOAOMHW B MC*T«HWX M 

4*erc* novyoieHna w^acrHBHOCTiff twnpar 
nanus ae^cpM^poMHHoft pfiwA«^ 
xD/iOHHU. ftfljiyroro a o5caA*Y* *ojro«Hy cur 
ckiqt. coacmwy Tpy6 c rvvxpn™****** AD- 
pMMpyioujeft roroejcoa (flD Hqabiot a Tpyou 
xsUfKDCTft noa pafiPMMM aw*"*** H nprtu- 
BOARr a***to nepewtt^Mwd *oAOt*MM rpv* c 
flr «api* aunpaanaeMoro y^acm*. npuw h* 
*a*AO* croAMH npow§*W rwpBMauieHi*e 
co/iOhmw rw5 C flf «Aonv B*np8BA«eMoro 
vsacnta cww »«ep* np» pa8cwe* A3*****" 
» Af. 3 m- 1t*6b. 



c 



Vl3o6pBTa*"« otmwmtc» « cnocofcaM. 
npiJ**!H*ewiblW AA* HHCBWASU** CM*T** o> 

-^hjom nroMMtuneMHocm* ■ hjkt*o£i*i. no* 
p36otax op K^nKTan^riOMy peMOnry o6cmmhx 

KOflOHH. 

Uennc wwepeTewm a annate* nowu»- 

M«* »«>*«KTMBHOCTH »*npaft*B*"B A«$OpMM- 
pOBBWHOft o5c3UX»*0fl WXflOWHU. 

Ha *wM wao6pa*«Ha Ko*mo*OBKa. our 
meHnaa b o&caAHy* KOflonny mhxc nunpaB- 
n^eMoro yh»ct« u cocToaittaa *a 
rHApaww nacnoro pactuwpHtena a -oka© 
paeAvnecfcO* AopHMpyoiuaft ro/ioaic* p icnana- 
hqh A'*** aan©»«B»w *ma*oCt*© 
Tp»HCnopT>40fl KO*OW*« tp/6 h ManaHOM 
etnas ^MAKoqm w3 Tpy6 npH najxfeftMe <omho- 
hobkm CRB3J«HMbi; Ha $nr.2 - pa6ora ♦op- 
Micpywuie* ronoBXM a BunpaeweMOM 

ysacm; «a ^ir,3 - paapea ((wpwpyiomeft 



CnocoQ BMnpaiwieHKH A*^op^*»po» a,<MO * 
o6caAHa* ko/iohwm ocymecTB/t«ioT c/iaAy«- 

Cnyc«a«0T k awnpaanaewoMw ysocrKy i 
KOflWHy Tpy6 3 c ^opMMpyiou^ raioecirf \ 2. 
noAa^trr a ronpHMy Tpy6 3 jicma«oc^ ooa P*o°- 

H)m ABBAe*** tl4tpOM3BOAHT nepBf1«U^HVI9 

KOnonMM Tpy6 3 bacw* »wnpaM^Moroy^CT' 
u a npouecce pafiwro umwu. npi«BM paco- 

HUft UHKfl npCWiaaQWT CTBAH^I hO» a HB OXAO* 

er«A^ npP*»3aOA«T nepBHeioeKwa ko^omhw 
Tpytt BAWib aunpanflf^oro yiacnta c*way 
anepjt npu pa50MaM Aa»/>cn^ a r ivipawinae- 

Cnoco6 ocymecTBiia iot aieAywui^M o6 P fl * 

06caAW« ^O/IOMHB A«aM0TD0M 146 MM c 
TOJ»tU*HOa CTBHKH 10 MM CM«TB Ha r/iy6wi«e 

1200 h. Martapnan 65csiaho^ ^cc/tOHHU 2 CTan^ 
rpynn* npoMHocw A( 6500 «'c/cm 0 ' - 
• aBOOitrc/cM 1 ). UJa6noMUM waMtipo* \24 



- 
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mm onpaA«/«ww HanpoK©A*Moer*a o6caAnoA 
•conOKHO na r/iyflwHe 1200 m. nofly^M/w notaA* 
*y - wa6no»i ne npo*oflHT. UJaSww «m««t- 
Pom 118 mm npoxOA*". XacT*HA raOapMT 
4opMMpyjom«A rr)rto»K14 ffO AjMaMOTpy COCT»B- 
naer 116 mm. 

YcrawowM paaA«w**H** cecropoa 4 

<iOpMMpyiQUteft fOAOBlCif. AH3MOTP MX paSA**" 

My A»*a hct py o6caAMoA koaohh al or 4R*M«Tp» 
1 16 mm AO AuaneTpa 126 mm. 

a>opMMpywma« ronoBtca Z. HacTpoetman 
Ha 3aA8HMuA nanjcviMaflWHWft AMMerp a pac- 

UiHp«HHOM COCVp«HMM, COOTB€TCTHyiOUlMfl MO- 

MHHaAWiQMy AManeTpy oGcajmoft koaonmm. 
onycKacrcH hnm cMaroro ynacnca. 

0np4A£flAN>r ycMJiMa. coaAaaatttfate cax- 
fopaw 4 $op**pyiotfl0fl roJtomot na awyTpaH- 

KM* AM4MBTP o6C«AHO* WWOHMU St 

P-3.W-7.1 -10' 120- 28800 tr. 

TAt D - 7,1 cm r anyrpawH** a>w**tp pew- 
noaoft vnw>T«*n«fl*Hoft Hdnacam ooa ce*ro- 
pa*w> 

L * 10. cat - AftfiMa peanmooo* ynAOTK*- 
tbawhoA Manakerw; 

P - 120 *rc/c*r - pa&wea nafitftoMMoa 
Aamieftm* *c*akgc*w a rwoawa 3. na«rBc|s* 
Ae^Hoa wMweeito* xaparapHCTMsoft. 

OnpaAft««OT y»w»w^ooipai»eH«a, una* 
uH*toe ceitTopaM^ *rooeicK?. no wiyrptMHe- 
My A^aM^Tpy o6c*aho* wsnorti-w; 



& 28BOO _ 
^ "5^5^ ITT 

= 1410*rc/Wi 



Aatea. c6pac*a Aaa/te*H« AO ny/i*. oflr 
cxaior *owoo*o»*y c ^pMupyiouieft » ano**oft 
2 hmkq cnaroro ysacTKa 1 * cooaputfioT ato- 
po* npoxoA « cooraeTCTaeHHo Ta**e TpetnA 
6 npcxoA CHMjy aaep*. 4**CHpya no rwApaa/"*- 
seocOMy MHAWtampy aaca (H4B) oceawe 
fpyao*. 

no/iySCHrtweoceewe Harpy*** catena a 
■raGm^Q. 

10 AKaawwpya oceaue MarpyaK*. othch3iqt. 
hto nocna aroporp npoxoaa o** cnwavmHCb 
ha H%. to cpaaHcwwio c fiapav*, a nocne 
TpeTMiru npoxoaa - na 35%. 

Cah«w, nawwaA napaw« npoxo*. mo*«d 
IS ai3flam^»aflww«HoeA^»««MwaaryiApaa^i»- 
HecacoaiKjpMHpyiotueft ronoaice m 6o^ujc 120 
crc/cnT, 3 to orpasuTca na ae/mnwMC xoht**~ 
rnwx * oceaux Harpya«ax. Ohm aoapaciyi. 
Oi«AP aa aoapacr^HMcM oceao^ tiarpyaot no 
20 rvlB, tten^ 'Aonyc^an^ *oo6u ee acnvwM«a 
npMMCMaa 300 kH AononHwre^bMO it aocy 
Tpye h* K0TDpu« 6Kyacwa «ownoHoai» c $op- 
MttpywiWrfl roaoaicoft. w kbic ao^HnKaer 
o^BtMOCTv nopwaa tw6. 
2S Cow ooaaaa HaFpy^a npMS/iywcafnw r 

TOHHOfl aaanOHweacHAKOCTH a rwoa*;c ^ a npe- 
Ae*ax or 15% (ft M PpoAOlWWTV npoTWK^y 
amp* nap«a c*«fltw* yvscrox. 
30 CHuaceHue ooeaaix Marpyaon npH noaTop- 
hmx opowoAjBv roww 2 c»>*Ae^e^i»CT&yeT o 

TOM, W> CMBTMe o6caAMO<l KDItOHMM yctpaMO- 

irrca- npoTfMirtMmTTr tit kqaohmc aoccranaa- 
ftwaaoTCA. 

Cnaco6*unpaaJteMM* ftC^opMnpoaaHHoft 
o6caaho<i «oaohhm, awiwanMW^ cnycK k bw- 
npacuineMOMY ysacrxy TpaHcnapfTKO* tone* 
mu Tpy6 c r pacuwpHTeneM. 



"T 0 ?cT2.Ha *oMxaiora cerrapoa. aL^^ npoueccep^^ 

««™ D6C3AHOA KOOOH.U. CQCTaBiWCT AO « ffj^^^ « 



40 * 

noAATOwaaw a rom»iec2 paCoMee Ma5w- 
tqm h os Aaa^etim, paanoe 120 wt/ch , TRHyt 
noAveMH^KOM rpyOw 2 aaepx '« eoaopuiaiar 
napawft upoxoa ^wpMMpyioiiMA ro/ioanoA ho- 
pea cMfttbt* VMacrcK 1 o6caAKo« rqaohhu. 
co3Aaa»H na o6c«A«y» ROAOHwy ncHTaKTwwe 
m oc«ab»e HarpyarM. 



nwaaflWHBCKora patuinpHTeaa *c- 
no^wywr rnApa««wi^»o Aopni^pyioniyio 
ronoaiey. np^eM po6pwft ^wcii npOi<v«wrr 
cTaAMAmx a Ha JQa^pft cTa^w npo*a©oA»T 
60 flepeMem£M*e «w»hw Tpy6 bad^^ awnpaa- 
nneuoro yMacnca csnsy aaepx npn pa6oH«M 
A aanew»iM a rHAPa»flH**ccicoa /;opK*pyiom&a 
roaoa«e. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , ay = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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ram, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 • 7.1 • 10 • 120 = 26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
Jr-Dte-/" 314120.5 

= 1410kgffcm 2 , 

where Dj n = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1 190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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